.
Owing to the shortage of doctors, clinical officers (COs) are the backbone of health care in Malawi. Most of the peripheral hospitals are managed by COs and this situation is unlikely to change for the coming years. COs are paramedicals (similar to nurse practitioners in some western countries) who are trained for four years at one of three existing institutions that offer such instruction in Malawi. After completion of the training they face a difficult job: they must work as medical officers in the hospitals but they lack sufficient knowledge and skills.
Most district hospitals have only one doctor, the district health officer (DHO), who is recruited straight from internship and is busy running the hospital and district as well as overseeing the clinical work. He or she often lacks many of the basic surgical skills.
Many patients presenting to district and mission hospitals require surgical treatment for trauma, obstetric, abdominal or orthopaedic emergencies. Owing to lack of surgical training and experience of COs, patients often have to be referred to one of the four existing central hospitals in the country. Those four central hospitals are already overloaded because for a considerable part they function as district hospitals for the surrounding area. A study published in 2004 reported that only 3 % of the procedures done in the theatres of all 21 district hospitals in Malawi were 'general surgery', a fact that the authors attributed to the lack of knowledge and experience of COs 4 . Most procedures done in theatre by COs are obstetric and/or gynaecological. The lack of surgical experience in the hospitals may have contributed to the high frequency of complications and the high mortality that were also reported.
A solution
One sustainable solution is to upgrade the surgical and gynaecological knowledge and skills of clinical officers in district and mission-hospitals. The patient can then stay in his own area, does not have to travel long distances, can be treated faster and does not sustain extra costs from his already very limited financial resources. Moreover the central hospitals then can focus on the treatment of more complicated diseases and on the teaching of medical students.
To avoid reducing human resources at the district level even further by centralised training, we requested permission to train COs in their own hospitals, and to upgrade their surgical knowledge and skills by training on site and on the job. 
The start of the clinical officer project

Activities from January 2005 -January 2007: Hospital day visits and attachment weeks
The 2 selected clinical officers per hospital were visited in their own hospital by surgeons every 4 weeks.
A number of attachment weeks were centrally organized for extra theory and skills training in general surgery, anaesthesia, obstetrics and gynaecology, orthopaedics and trauma, ophthalmology and pathology. Examples are skills in Acute Trauma Life Support, bowel suturing, skin grafting and fine needle aspiration. Dermatology and ENT will soon be added to the programme.
Programme of a hospital day visit by the supervising surgeon 1. Select surgical patients who may require theatre 2. Make ward rounds and see all surgical and orthopaedic patients 3. Theatre: operations preferably to be done by the CO in training, assisted by the visiting surgeon 4. See selected patients at OPD, together with the trainee 5. Teach surgical topics -not only to the COs but also for all interested medical staff members, as part of continuing medical education. 6. Meet with the DHO or the Medical Director about the outcome of the day's visit. Advise how to improve the standard of surgical care in the hospital in general, and in the theatre in particular. Suggest the setting up of a theatre committee and a trauma team.
Aim
After 2 years the clinical officer should be able to perform the most common surgical procedures (inguinal hernia, hydrocele), but s/he should also be able to do damage control surgery (such as a colostomy for bowel obstruction, and bowel resection). The very best COs working in a good hospital are then trained to do more complicated operations like prostatectomy, hysterectomy and laparotomy.
Number of COs
The Although almost all of the COs would have liked to continue and finish the training, the main reason for stepping out was that no career perspective had as yet been offered by the MoH to the CO at the end of the 2 years' training.
In January 2007, at the end of the 2 years training, 15 COs working in 12 hospitals received a certificate of attendance.
Dutch medical student program
All medical Universities in the Netherlands have been informed about the possibility for a maximum of 2 Dutch medical students to join the 'on-the-job' visits to the hospitals in a tour of 4 weeks each. In the last 3 years about 50 Dutch medical students have visited the Malawi hospitals as part of an elective period in surgery and/or gynaecology
International attention
The on-the-job training has attracted the attention of international organizations as this style of training is regarded as less damaging to human resources than traditional courses that take trainees away from their place of work. 
Assessment of the training
Before the CO training started, we informed the Ministry of Health that we were organizing a training for the COs and not a course, and that no formal assessment by exams on the knowledge or skills would be performed.
Therefore evaluation was based on the COs' own feedback, the number of operations recorded in the theatre book, and the assessments by a questionnaire at the end of each attachment week. These assessments were combined with the supervising surgeon's observations.
A study on the outcome of the training was performed by Dr N.A. Phiri as part of a Masters in Public Health (MPH) degree at the College of Medicine
. He wrote " This training after one year definitely increased the number of hernia operations at the district level, not only for programme clinical officers but also for the other COs. Not only were the numbers increased but also the quality of the operation has improved in terms of non-wastage of precious antibiotics and post operation outcomes in terms of wound infection and wound separation."
The referrals to Queen Elizabeth Central Hospital have decreased but the numbers were not statistically significant.
Recent developments
We have offered our Powerpoint presentations on the surgical/gynaecological topics to the 3 existing teaching institutions for training COs in Malawi (Malawi Colleges of Health Sciences). We have also presented these three Colleges with surgical textbooks to be used by teachers and CO students. In this way we hope to contribute to the provision of uniform surgical protocols in all hospitals in Malawi. To standardize the (surgical) treatment of patients is important, as Malawi is visited by an increasing number of specialists from all over the world and they all bring in their own views of treating patients. This often creates a confusion that could be avoided.
All surgical departments of the 4 existing central hospitals in Malawi are involved in one way or another in visiting district hospitals and in seeing patients and doing operations. These visits are not yet structured. We have asked the visiting specialists to include teaching similar and standardized surgical topics, not only to the COs but also the medical staff (continuing medical education for everyone).
Professor Nyengo Mkandawire, head of the Surgical Department of the College of Medicine and Member of the Malawi Medical Council, has advised the 4 Central Hospitals to make use of the Powerpoint presentations, both as teaching aids and as a means of ensuring that all district hospitals learn similar protocols. Meanwhile we are fully supporting an initiative taken by clinical officers to organize themselves by the establishment of a Clinical Officers Association. 
Review
